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STAF'F INDU37RZg8, IPiC . 
78 Dxyden Road 

Upper Montclair, N. J. 07043 
201-7h4-5367 

sTAIJpARD 3P8CIFICATIONS 

POIYVINYI. CHLORII& PIASrIC LZNII'U3 

Ol - GENERAL REQUIREMEIPPB 
The work covered by these specif3cations consists of installing a po]-yv'inyl 
ch].oride (PYC) plastic• lining in the' reservoir and/or canal where shown on the 
drawings or directed by the Engineer. All vork shall be done in strict accor- 
dance with the dratirings and these specifications and subject to the terms and 
conditions of the contract. 

02 - PVC MATERRIAIB 
A. GeneraZ. The matcria] e eupplied under' these specificatioUs shal:l be first 

quality products designed aand manufactured specificaLly for the purposes of 
this work, and which have been satisfaatorily demonstrated by prior-use to be 
suitsble and dursble Yor such purposes. 

B. Description of PVC Matesials. PVC polyviqyl chloride plastic lining shal ]. 
consist of widths of calendered po]yvinyl ch7.oride sheeting fabricated into 

large sections by STAFF INDCIS7RI138, 330. by means of specia].fectory bonded seams 
into a single piece, or into the minimum number of large pieces required to fit 
the facility. 

1. Physica]. Characteristics. '3'he PVC ms.teria].s sha13 xsave the follou3.ng  
p}ysical characteristics. 

2'YPICAL TEST 
TEBT VALUES bIETHOD 

1.24 - 1.30 
2200 ASTM DB82 B 

ASTM D862 B 
1000 - 3.600 ABTM D882 B 
160 AsTM 689 
270 ASTM D1i004 
0.35 ASTK n1239 
0.7 AsTt+i D1203 
20 AM 1?90 

65 - 75 AsrM D676 
1500 

min. 	$4 
1 

Meets USffit Test 
( specia3.3y foraiulated 
for resistance to 
micro biological 
attsck) 	 . 

Passes Corps of Eng. 	 j. 
CRD-572-61  

S.: 
FH0028587 

TEBT _.,,.. 

Specific Gravity 
Tensile Strength, psi, min. 
Elongation, % min. 
100% Modulus, psi 
E].mendorfer Tear, gms/mil, min. 
Graves Tear, 3bs/in. min. 
Water EXtraction, % max. 
Volatility, % max. 
Impact Cold Crack, °F. 
Dimensional Stsbility, ms,X. % 

(1000C-15 minutes) 
Shore Durameter, "A" 
Outdcor Exposure, sun hrs. 
Bonded Ses,m Strength, % of Tensile, 
Pinholes/10 sq. yds. max. 
Resistance to Burial 

~w 

Alkali Resistances 

Color 	 Black or Grey 



_ 	.. 	. 	..,,.., 	, ...._ 	. 	.._. 	. 	.. ._. 	_ 	_. 	. 	_ 	._. 	. 	. 	._ 	. 	.. 	. 	.. 	... 	. .. 	„ 	. 	......... 	. 	. 	. 	. 	... 	. . 	._.. 	.......................... 	..N, 
. 	 $ 

~ 

	

. 	 j  

), 

STAFF ImITSTR]BS.. IlQi"i • 	 •_ 
~ 

	

2.  PVC P~l Chloride Materi~a].s  shall be manufactured from domestic 	 j 
virgin po]yv:inyl chloride resin and speci.fical.ly  compounded for use in 	t 

hydrau].ic facilities. It shall be neutral gray to black in color and pro- 
duced in a standard minimum zrl.dth of 54 inches. 'Ihickness sha7l be as 
shot,ra on the project drawings. 	 ' 

03 -  FACTOU FASRxCATION 	 i 
Individual widths of PVC materia].s shal], be fabricated into large sections by  
solvent bonding by STAFF IDIDUSTRIES j, I=. into a single piece ~ or into the mitti- 	ti 
cnmi number of pieces., up to 62' wide, as required to fit the facility. ?AP 
Joints with a minimum joint width of 1/2-inch shall be used. After fabrication, 
the lining  sha71 be accordion folded in both directions and pacgaged for minimum 
handling  in the field. 'Wooden booces for packaging sha]1 be used for a1l linings 

	

which weigh over 600 pounds to prevent dam•age to the lining during shipment. 	 ~ 
>: 

04 -:  PLACIm OE' PVC LINING  
C 

	

A.  General . The P1TC lining shs.13 be plsced over the prepared surfaces to be 	 ~ 
lined in such a manner as to assure minimum handLing. It shall be sealed 

to al1 concrete structures and other openings through the lining in accorc3ance 
with details shovn on drawings submitted by the contractor and approved by the 
Engineer. i'he lining sha11 be closelq fitted and sealed around inlets., ouutlets,  
and other projections through the lining. Any portion of Zining clamaged during 
instal].ation by any cause shsl.l be removed or repaired by using an additional 
piece oP lining as specified'hereinefter. 

1. Field Joints. I,ap 3oints shall be used to seal factory fabricated 
pieces of PvC together in the field. 7aap Joints shal'L be formed by 

lapping the edges of pieces a  maniM+,m  of 2 inches. The contact surfaces 
of the pieces sha]7 be wiped clean to remove all dirt, dust., moisture, or 
other foreign materi.als. Sufficient coZd-applied STAFF viWl-to-vinyl 
adhesive shall be applied to both contact surfaces in the 3oint area and 
the two surfaces pressed together immedi.ately. Any wrinkles shal.l be 
smoothed out. 

2. Joints to Structures. All cuxing coarpounds and coatings shall be com- 
,plete],q remo-vg from the 3oint area. Joining ot' PVC to concrete shall 

	

be inade with $TAFI' vinyl-to-concrete adhesive. Uriless otherwise shown on 	f. 
the drawings, the minimum width of concrete shelf provided Por the cemented  
joiat sha11 be 8 inches. 

3. Repaixs to PVC. Amy necessary repairs to the PVC shall be patched w.3.th 
the 	nlaterial itself and cold-applied STW vinptl-to-viqqladhesive. 

7.'he adhesive shall be app].ied to the contact surfaces of both the -patch and 

	

lining to be repaired and the ttiro surfaces pressed together immediate],y. . 	 ~ 
Axy vri.nkles shal], be smoothed out.  

4. Qua2ity bf Workmanship. All Joints,, on completion of the work, sha71 be 
ti t]y bonded. Any lining surface showing xnjury due to scuf'fing, pene- 

tration by foreign objects, or distress Yrom rough subp:ade shal7., as direct- 
ed by the Engineer., be xeplaced or covered and sealed with an, additional 
la.yer of PVC of the proper size. 

06068  ~.: 

s 
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STAFF INDUSTRtES INC. 1982 West JeNerson Avemie • Detroit, Michigan 48216 • Telephone (313) 259-1820 

August 14, 1975 

Beker Industries Corporation 	 _ 
P.O: Box 37 	" 
Conda, Idaho 83230 

Attention: Bob Cook, Engineering Supervisor 

Subject: Conditioning of reservoir for liner installation. 

Dear Mr. Cook: 

This wi11 confirm our telephone conversation of August 13, 
in which, we discussed the preconditioning of the reservoir floor 
and dyke surfaces for installation of the liner which we are 
furnishing. 

While the puncture resistance of Polyvinyl Chloride liner 
membrane is probably the best of all the widely used liner materials, 
it is still essential for satisfactory installation of this seepage 
barrier that the surface on which the liner is laid be a smooth we11 
compacted surface free of all foreign objects which may project into- 
the liner,  surface.• It is recommended, if the so3.l is stony or coarse 
in texture that a layer of sand be used under the liner. You in- 
dicated that the surface in contact with the liner iaould be gpysum 
which could be worked to a fine grain size. We suggested that this 
surface.be  rolled:immediately prior to the spreading of the liner 
thus minimizing surface irregularities caused by tires, running 
water_, etc. This proceedure has worked very well on prior occasions 
and tends to minimize the labor involved by eliminating duplication 
of effort in maintaining a surface condition over a period of w eeks 
of reservoir construction. 

As ,33egards to those areas (5 to.7 acres) which you indi.cated 
were soft due to an unlayment of wet clay, it will be essential that 
the surface be such to support a vehicle required to transport 5000:1b. 
pallets of the liner material for strategic placement and unfolding. 

i The floor material will be furnished in pieces 100 ft. wde x 640 ft. 
long which will require transporting across the width of the reservoir 
in increments of 100 ft. 

It is essential that the floor subsurface be such as to preclude 
any sink hole formations, which will stretch the liner beyond its 
elongation capabilities. 

e 
Sales Offi= Pbst Offiae 9ox 797 • llpPer Monbclair, New Jersey 07043 • TelepF-ione (201)744-5387 
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STAFF INDUSTRIES INC. 19s2 West JePferson Avenue • Detroit. Michigan 48218 • TelepNone (313) 259-1820 

While the steeFness of the slopes on the perimeter dykes  
make - the eompaeta.ng  of the side slopes difficutt, it will be ~ 
essential that they be graded as smooth as possi&le and raked 
free of surface irregularities. The reinforced material on the 
slopes is more tolerant of surface eondition and we can mini= 
mize actual walking on th'e slope's• prior to and during liner 
installation. 

~• 

Our installation supervisor will contact you a few days 	 3c  
prior to the liner installation work and will review the site 	 f:  
for incidental details of site preparation. 	 s; 

We look forward to working wi,th you and to a successful 
liner installation. 

' 	rs , 

es , Inc . 

cc: CE Staff 
clb 

Seles Offioxx Pbst Otfice Box 797 • Upper Morttneir, New Je ►sey 07043 • Telephane (201) 744-5367 	 = 
Ii 
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240 Chene Street • Detroit, Michigan 48207 • Telephone (313) 2591820 	~ 

s 1 

October 5, 1976 

P'!r. David Best 
Beker Industries, Corporation 
P. O. Box 37 
Conda,- Idaho .83280 

Dear I~ir. Best: 

t4e are in receipt of your blueprint drawincr 09-1-27 on 
-yotix Decant System. You are right, you do have a little 
problem. Just off hand, is there any reason why the 
whole box can't be lowered the depth of the outlet pipe? 
This would make a flush bottom and would obviously 
eliminate some problems. At the ditch, I don't know if 
you have enough elevation to allow this. 

Then, I would use 30 mil PVC aroufid the redwood box and 
go out a few feet from the base where I would join it to 
the €loor PVC. 

Also, the Decant is about three feet too hiqh f.or the 
Berm. If you made it the way the drawing shows you will 
have the same problem you had last spring, namely waves 
washing over the Berm and destroying it. 

As you possibly know, we have four.engineers at Staff 
Industries, but, none are practicing, civil engineers. I 
would like to suggest that you contact a civil engineering 
firm that specializes in this type of installation. 
Namely: 	 • 

Hovater-Way Engineers, Inc. 
23011 rioulton Parkway 
Suite F-5 	 ~ 
Laguna Hills, California 92653 

There are other details which should be considered and I 
highly recommend you contact the above engineers. 

If we can be of further service, please addise. 

Sincerely yours, 

STAFF INDUSTR , INC. 

Edward H. Staf 
c.c. CE Staff 
EHS/njs 

Sales Offiee: Pest Offi©e Box 797 • Upper Montclair, NewJersey 07043 • Telephone (201) 744 -5367 
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:;'tAFf-' SPJUCI:: I i clt ;: INC. 1982 Wesc Jcifcrson Avcm ►c3 • DE•troit, MichicJ,3n 48216 • Tckphono (313) 25`J-1220 

ieptember 19, 1975 

liokc r Industries, Corp. 
1'.o. l.lox 37 
Ccaula, Idaho 83230 

5ubject: P.O. COr 20841 

C.ontlemen: 

'rtii.:: is to lcknowledge that Sr_aff Incdustr.ies has cotnpleted 
_:atiscfactorily tlhe installati.on of. the 3.iner for your No.3 
c:%•f­sum F'ond at Gondi,, Idaho 1.n accordance with the terms of 
the above subject purchase order. 

t: j, unc?erstool that paynicnt for this work is ducl and payable 
t:- rur supervisor upan sic3nin7 this achnowZedgem^nt in 
:ic.:ordance with Staff Industries acceptance of your purchase 
ordCi; . 	 , 

Guarant?es per subject purchase order are still in effect 
a_: stated in purchase order. 

• 	t> 

• c..:i ;: Inciustries, Inc. 	 Jc};er Inriustries 

:• • . 

Ti.tle 

sicgned: 	October 14, 1975 

13x  ~ ,. 

, 

Ti tle 
Director 
Envi.ronmental Services 

Title 

. 	 ~ 
~ 	 .;.c (: ~~ tv.<r 1:.,.. I~J7 • U ~ ,.r ~ ti;:. ~ ur t,K.  fJ. w f Y• 	i f ~ i .. 	 _ .•..• 	 . 	 ..:. 
	 . I. 	 .. 	..'Y...,• ~ ,• ~ .S• - I~:~ :IAu ~~ :.:..l:.r , l) i-1 •1.- ~ i._•%.il . 	 _. 

-----• F ----- -....-

92
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• 	°- Tw Mr. Leo Hi l i ns ki 	 file Relerence.• 

' Copies To.• 	 Date.~ 	

,=. n  :.~aLeen 
A. Carirozel i 	 flan'  
K. Rowles 

Department• General Manager 

Location.• '.-Chari es F. klhi te P1 ant 

subfscP 	PRODUCT LOSS 'FROM N0. 3 GYPUM PONO 

Enclosed is• our estimate of direct production loss 

:attr•ibutable-to the failure of the.no . 3 Gygsum Pond. 
- 	 ••i: 	 - 	 - 	 . 	 - 

GLSlsr 

enc. 

FH0028593 
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. 	• 	 • ' 	 • lnteroffice ll/lemorandum ~ 

Lloyd Hemnwn 	 f►!E Refsrsnc~.  

	

;. 	 . 	 . 

E. M. 'Green 	 Dva't' March 6, 1976 	(~ 
Don Baumgartr►er  

y G. Sneddon 	 I.t:l; ,z' Gary L. Dahms  
~ 

Acid 

	

laea,tiut.t 	c. P. Nfiite Plant 
Conda, Idaho 

GXP FOND U~ FAII,URE v: • ~ G"t.: 	 . . 	 . 	. 

Po]lowing is my estimate of losses resulting from the failure in the 	' 
Gyp Pond D3ke on March 2, 1976. 

The total amount of water lost was 367 acre feet or 120,000,000'gallons. 
By bi'eaking the north dike of the pond, 86 acre feet (28,000,000 gallons) were 
diverted to the #3 taailings pont3. This leaves'281 acre feet (92,000,000 
gallons) which flowed .south from the pond. 

Using an analysis of 0.8% P205, 3,990 tons of P205 were lost from the -  
pond • 

GZD/kjP 

r 

FH0028594 



I~ 	 ' 	 ' 	• 

lnteroffice IUlemorandunl _ 

I '• 	TO.' 	T+7.oyd 'Kemman 	 r"•i!o"ftefa'!,'; ::E' 
~ 	 • 	 . 

' Ccpu.: ka: EF  M. •Green 	 D«tE•  Harch 9, 1976 
B_ Cole 

 E. Christiansen 	. 	 F'~~ y' Gary Dahms  
✓ G. Sneddon 	 ~ o~'~ 

	

uE^.'l••t1r"!~' 	14Cid 
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t~.00 3i r1/j' C. F. White Plant 
Conda, Idaho 

ACID. AREA PRJDUCTI64 LOSSL'S '  

: 	The acid area production losses resulting fram the #3 gypsum tai3.ings 
pond dike fai.lure were:  

Phospboric ]lcid Plant 	 Sulfuric Aci.d 
Date 	Downtiaie 	Produetion J.oss 	Pl,ant Production Loss 

3/2/76 	16 	 485 Tons . 	 198 

	

•3/3/76 	24 	 735 Tons 	' 	249 

3/4/76 	18.25 	 608 Tons 	 260 

	

•3/5/76 	6.7.5 	 276.Tons 	 256 

3/6/76 	 252  
'Potal 	65 Hours 	2,104 Tons P205 	1,215 Tons H2SO4  

The phosphoric acid plant operation was shu:t down at 3 P.M. on 
March•2, as a result of the dike failure in the #3 ggpsum tailings pond. The 
flood of water penetrated the transformer and switchgear for the cooling water 

-- - --- • - -•pua ►ps•-and-U. and-#5_. wells-and_soaked. the-notors:_on...the_cooling. wat.ear_.puu ►p-s..__. — ---- - - 
itestoration of this.equipment took 58_25 hours. 

During this 8owntime, washed out portions of the gypsum tailings li.ne  
were replaced and the line was routed back to the 62 pond. Vtashington 
Construction was utilized to prepare the #2 pond for service. The total 
phosphoric acid area downtfn ►e, including startup praTelems related to the two-day 
pond outage was 65 hours. Based on February's dailyj production rate of 
735 TPA .P205 -the •total production loss_ was 2,104 ton:s of P205. This total 
includes Iosses due to reduced production rates dur.img the startup period thru 
March 5, 1976. 

The'sulfuric acid plants were not shut dowct 4duri.ng  this time. However, 
viith no r,eturn condensate from the phosphoric acid g3ant, sulfuric acid 
production rates had to be reduced to coincide with. boiler feed water 
availability. Based on the 1700 TPD sulfuric acid groduction rate prior to the 
pond failure, 1,215 tons of sulfuric acid were lost between 3/2/76 and 3/6/76. 

GD/k7P  
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Gary Dahms 

March 10, 1976 

M. Green./ 
D. Baumgartner 	 Cal Whiting 
G. -Siieddon 

~. 	Bxpansion 
- 	-  

	

i~:•..::::,.' 	,C. F. -White Plant 
Conda, Idaho 

LOG QF EVEI3TS REGARDING GYP `POND DIKE FAILURE. 	 - 

•Following is a schedule of cwents for 3/1/76 thru 3/2/76: 

March l, 1976 - Snauafng and Cold - Teiaperature: H+23 o  L+100  

1. Washington was working on the di.ke -build up at• No. 3'pond and 
ramnp to caoling pond. 

2. It was too.stormy so Washington sent most of their crew home. 
We asked thea to leave'•a cat'and:grader to keep the di]ce road open. 

- 	- 	f 	• 	- 	- 
March 2, 19'76 --Cvld and Clear - Temperature: H+260  'L +50  • 	• 	. 	

~ 	 • 	' 	_ 
A. I made rounds at 8:00 A.M. and found the dike leaking pretty bad 

at•the drain outlet. The flume was washed out and had dropped down from 
gradual slope from outlet pipe approximately 15' --0. 

2. The outlet pipe was suspended partially 3.n mid air from center of 
_ - - 	: ._.the_diJce . because• -of__washout- •frcm 3.eak- under= the •.dlke. 	_.. --•- - . .. 	_. ._ _ .._-.._ _. . . .__ _ _. - 

3. I have no idea how much water was runni.ng'thru, around, or under 
the culvert. : 

4. • I,asked Washington to start ptishinq €i.11 into. the• dike since they 
were there and had already.seen the situation. 

S. I.ismaediately notified the following people: Gary Dahms, Lloyd 
Hemnaan, and Moody Green of the situation. 

6. Washington Construction was contacted.to  haul oversized rbck 
0" and larger) to.the job site from the north end. Their trucks would no't' 
start .so I notified Industrial of .ttie urgency of hauling rock with ttieir 
smaller Mack trucks (20 ton carry units). 

T. Two D9 cats pushed fill and two 20 ton haul trucks hauled rock for 
51~ hours. We tried plywood sheets and plastic along with the gyp fi.11. We 
would just about have the leak blocked and then.it  would break loose from 
under«cutting deeper in the dike. •  At about 1:30 P.M. as I was directing a-load 
of rock to be dumped, the bank gave away 2 0  behind me.. An area approximately 
15• wide and 15 deep • broke loose. There iaas not much we could do at this point. 

FH0028596 
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Gary Dahms 
March 10, 1976 
Page Two 

8. I asked about letti,ng :loose -of the dike at the north s3.de  which 
wculd allow drainage into the tailings pond. At approximately_3:'OO'P.M. I 
waded:thru the water across from the south calciner andup to the area where 
Washington had a,D9 cat and operator .still working. He' and I.wesxt to- the 
north. dike and Ysegan cutting the 'dike at 4:15 Z.M. We had the 'water ' runni.ng  
by the time another: cat came in from' the iaorth eiod of the plarit from Washington 
Construction. 

9. At approx3mately 10:00 P.H. the south dike was being sealed in 
(the-pressure was off this area by now): The north.end

.
was plugged at' 

approximately 9a00 A.M..the following morning. -  It was cold all night at 
a —160. 

~ 

10. I began working on the plant access road on March.3, 1976. The 
ponds were being taken care of by  -operations,and Washa.ngton Construction. 

Cir1/k jp 

~ 	
. 
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FoABEKEft INSUDIRIES CORPOBATION 
Conda Rd. & Rte. 34 N 
Soda Springs, Idaho 

gyR.K. Okimote 

WITHSee Below 

Inloex 79228.61A 

ACCOu"T 23-28879 

onTe oF LossM$rch•K-.1976 

oA7EfNSPECTEaJune 7,1976 
June g,1976 

toss NQ• NPC-01220 

f 
~ 
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Conference With '• - Messrs: J. Sneddon, Gen. Mgr; -K.R. Rowles, Pers. Mgr.; 
D. Best, Proj. ErLgr; C. Whiting, Proj. Eng; .'. 
G.b:"Dahms, Aci.d.Area Supt. 

S ikeLARY 	 ' 
1 

The dike of Gypsum Pond No. 3 broke at the drain outlet= at this Agricultural 
Chetaical Plant. . About 92 million gals. of reclaim water dumped onto nearby 
farm land. 

DESCRIPI'ION 

Gypsum Pond tio. 1 is a cooling pond where clear water is pLtnped back into the 
plant to reclaim the phosphoric acid still in the water. Gypsuct Pond 3To. 2 
t,as not in service. Gypsura Pond No. 3 is divided into ttvo sections. ThP south . 
section is the Gyps[mn settling pond and contai:ts about 92 million gala. of 
water with an 87e concentration of phoophoric acid P 205 . The north section is 
a tailings pond. 

I?iCIDENT 

Workmen, building up the dike on Gypsula Pond lio. 3 noticed :to sign o:` leakage 
Monday afternoon. However, Tuesday, March-2, they noticed leakage about 
7:15 a.ta• at Gypsula Pond No. 3 soutti section drain ot.rtlet aad notified super.iors 
who arrived at the leak about 7-:45 a.m• 'the 36 in. diameter drain outlet 
pipe (rein£orced fiberglass) ssas suspended parti.ally in mid air due to severe 

Q 

	

	wash out under the pipe by A streaw of water. Tc:o bulldozers'pushed Gypsua and 
two 20 ton haul trucks dumped rock 4 in. and larger for about 5k hours 

~ 	(8:00 a.m. - 1:30 p.m.) to block the leak. Plywood aheets, plastic liner, and 
s 	other fill materials were also used but could not stop the leak, about i:30 p.m., 
~ 	a 15 ft. wide by 15 ft. deep section broke loose releasing the contents of -  
~ 	the pond. 	 (over) 

I'rep:r:ed by Factory f4urual EnyfneerinqRssociariur. 

1'his reµort is into•sded ta sssist yaa in rechicirtq the posslbilPty of loss to tite property insured tby the AFtil{aeed i' M Insuronae Cornpany by brinqing tn 
y¢ur attention hatards and I;r;.h of protsetion vwhioh need prortpt cuns9derytion to prevent such ioss to propE rtt•. 1t +s aat intended to hnpfy that att other• 
haa.ard; and r.oncPttioni are under :.nntrot at the tirna oi this inspection. The liabitity ut the A4litiate3 : I.7 Insursnrb Cotnpan7 is lirnited to that eoverrd 
b•r its insurzrsce adicies. No othtr h3•.,ility i: assurned try recsun of Ihis.report as it is enly edvisory ir. n_ta;rc and iha fir•.at d•r.isicns must r?e rnade by yott. 

a.. 
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~ DAMAGE AND SALVAGE 	 ! 
. 	 . 	

. 	 .. 	• 	 - 	.. 	 . 	~ 

-Ninety-two million gals. of water with an 89L concentration of.phosphoric 	 ~ 

acid were lost. Six'electric motors for the transfer pumps had•to be 	 ~ 

rewound. The north dike of Gypsum Pond'No. 3(south section) was cut open 	 + 
to allow drainage into the [iorth section. The hole caused,by the Leak in the 	 ; 
dike was 20 to 30 ft. wide at the .top and 20 to 21 ft. deep. The overflow 
pipe structure and concrete flume were washed out. Gypsum .Pond No. 3 is 
being repaired and will be returned. to service. 	 i. 

INTER1tUPrION. T0 PRODUCTION 	 : 	 I 
. 	 . 	

, 	
, 

~ The two•Sul'furice Acid Plants and the Phosphoric.Acid Plant were shut -  down 
- for abenit 65 hours -, March 2 to 6, 1976 due to the time required to clean out 

-•tlie No: 2 pond•$nd'install the proper outlet and inlet lines from tEie acid 	 ~ 

plants, work was slow aue to below Freezing weather., 	 ~ .. .......:.:; .;-.•. ., 	<• 	~ 
_.r.• 	• . 	 _ 	

i 

CAUSE 
 

• 	. 	
. 	• 	• 	• 	 ' 	- 	.. 	'- 	• 	". 	 - 	 • 	 • 	 . 	 i 

-The failure was caused by a leakage around the drain outlet which quickly 	 i 
eroded away the Gypsum fill material and grew more quickly than could be 	 I 
filled. - 	 1 

DISCUSSION 

The overflow system installed in Gypsum Yond llo_ 2 was modified from the system 
used for Gypsum Pond No. 3 and uses a wood overflow box, which is a three 
sided box with on side open. This box can be adjusted for overflow'rate a nd 
the level or water maintaineii above the deposited Gypsum by adding or removing 
boards on tlie' open side nf •the boX. '` (See sketch). * The "old" system 
(installed Sepf. 19755 for Gypsum Pond No. 3 used more of a dam principle and 
since the pipe was about 15 ft. higher'than the level o£ the deposited Gypsum, 
a minium ox 15 ft- water level had•to be maintained, whereas with the overflow 
box the levQl of the water can be kept at •1 ft•:. above the deposited Gypsum. 
Using .this box system the exposure to leakage - is greatly reduced becatise the 
amount of water is greatly reduced. 

RECOMENQ4TI0NS 

	

. 	. 	. 	. 	 . 	 . 	. 	. 	. 	• 	• 	-• 	. 	- 	- 

1. The new overflow system should"be --des,igned 'to 6ini.mize the char,ces- of leakage 
around the Area of thz new drain pipe-• . 

2. The repair work oa Gy psum Pond No. 3(south) should be expedited as 
much as practical so busines's S.nterruption will be minimized should Gypsum Pond 
No. 2 develop a :leak... 

	 : 

i 

; 

;f 

~ 
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Interoffice A9'emorandum ~ 
►  

Ta ~ x  Carrozelli RleRefelenCe.' 
Jack Asche 

COp/eS T0: 	G. Sneddon DBfe' 
D. Dean 
L. Heu®an flOnl.' 
D. Fleming 
D. sest Department 

December 28, 1976 	C1 

Gary L. Dahms 

Phos Acid Administration 

Location.' C. F. White Plant 
Conda, Idaho 

SUb%eG'~ #3 GYPSZTM TAILINGS POND DIKE FAILIIRE 

The acid loss claimed in the #3 Gypsum Tailings Pond Dike Failure was 
all water soluble, recoverable product. This means that the acid was basically 
in a useable form. Although it was not concentrated enough to use at this point, 
all of the raw ma.terial costs to make product acid had been put into it. It need 
only be recycled through the digestion reaction in place of the raw water required 
for the reaetion to be converted to 28% P205 acid. The only costs to make this 
conversion would be the pumping costs which would be more than offset by the 
pumping costs of the well water which is used when pond water is not available. 

The volume of solution used in the claim was based only on the liquid 
which was "free-standing" above the gypsum. Although there was a substantial 
amount of water in the gypsuin, none of this was used because of the difficulty 
in calculating the amount and the strength of this acid. The solution used in 
the claim was only that which was already separated from the gypsiun solids. 

There has been speculation by outside groups that some P205 is lost from 
standing in the ponds due to chemical reactions and•settling with the gyp. Since 
we are dealing with the solution which was already separated from the gypsum, there 
is no basis for the belief that some of it may have settled in with the gypsum 
tailings. This may occur, but we are not working with the solution in the gypsum. 
It was already separated frorn the gypsum. 

Our analysis of the gypsum tailings pond system indicated there would be 
no loss of P205 due to chemical reactions in the "free-standing" portion of the 
pond. The pH of the pond water is 1.0 to 1.2 at a temperature of 320C. At these 
cond3.tions, all P 205 would exist as H3PO4 and the ions necessary to form iron and 
aluminum phosphate would not be present. The P 205  concentration is less than 18. 
With this temperature and P20 5  strength the dihydrate form o€ gypsum is extremely 
stable (See Figure 5). The solubility of this gypsum in the pond water would be 
0_25% (See Figure 1). The free sulfuric acid in the pond is 0.55$_ This low 
concentration of gypsum and relatively high free sulfuric acid would prohibit the 
loss of any P205 in the form of dicaleium phosphate in the "free-standing" portion 
of the pond. Another possible P205 loss could result from substitution of P205 
in the gypsum crystal lattice which could bind P 205  and precipitate it with the 
gypsum. As can be seen in Figure 2, the pond is somewhat out of the range at 
which this can occur (100 G/L = 9$ P205). In addition, the "free-standing" portion 
of this pond would not have enough gypsum present to promote this reaction. 

A certain amount of P205 upgrading occurs in the pond as it cools. The 
average temperature of the pond is 430C at the inlet and 300C at the outlet. The 
inlet solution is saturated with sodium and potassium fluosilicates. During the 
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cooling process, the solubility of sodium fluosilicate drops from 1.3% to 0.7%. 
The solubility of potassium fluosilicate drops from 0.6% to 0.4% (See Figure 3). 
This loss of diluents would result in a 0.8$ upgrading of the P 205 in solution. 
Ewen more upgrading would result from the normal evaporation rate in this area. 

The P205 i.n the pond water is recovered by using it for the water of 
hydration in the formation of dehydrate gypsum and for the dilution water in the 
product. Some of this water is added directly to the digestion reaction. The 	_ 
remainder-is first used for the three*stage countercurrent wash on the filters 
and then added to the digester. When the water is used in the reaction the P 205 
content reports to the 28$ P205 product acid with no further treatment. 

A P205 balance in the pond system is shown in Figures 6,7, and S. Figure 
6 shows a balanced pond system with the phos acid plant operating at 93$ total 
P205 recovery. Well water is added to-the digester. All of the'filter wash 
water comes from the cooling pond. Figure 7 shows the pond system while the #3 
pond was filling up and the water could not be recovered. In this case the sluice 
water had to be raw water and the amount of wash water was somewhat reduced_ 
Additional well water had to be added to the digestion system to balance the 
reaction. Figure 8 shows the system which is used when the pond level gets high. 
This is the system shich would have been used to reclaim the pond water. in this 
system, very little well water is added to the digestion system. The P205 which 
is in the pond water added to the digester reports directly to the product stream 
and moves on to the evaporation step. This is not a hypothetical case. It has 
been used in the past to reduce pond levels. faThen this case is in practice,'the 
actual plant recoveries are 94.9$. 

GLD/kJP 

..-.._ _ _ 	-- 	_ .-...... .._.... .. 	.° : 
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D. Best De~~?lfilellt.' Phos Acid Administration 

tocatlt* ~ ~ c. F. white Plant 	 . 
Conda, Idaho 

Subject.' #3 GYPSUM TAII.INGs POND DIKE FAIY,URS . • 

The acid loss claimed in the #3 Gypsum Tailings Pond Dike Failure was 
all water soluble, , recoverable product. This means that the acid was basicall.y 
in a useable form. Although it was not concentrated enough to use at this point, 
all of the raw material costs to make product acid.had.been put into it. It need 
only be recycled through the digestion reaction in place of the raw water required 
for the reaction to be converted to 28% P205 acid. The only costs to make this 
conversion would be the pumping eosts which would be more than offset by the 
pumping costs•of the well water which is used when pond water - is not available. 

The volume of solution used in the claim was based only on the liquid 
which was "free-standing" above the gypsuia. Although there was a substantial 
amount of water in the gypsuin, none of this was used because of the difficulty 
in calculating the amount and the strength of this acid_ The solution used in 
the claim was only that which was already separated from the gypsum solids. 

There has been speculation by outside groups that some P205'is lost from 
standing in the ponds due to chemical reactions and settling with the gyp. Since 
we are dealing with the solution which was already separated from the gypsum, there 
is no basis for the belief that some of it may have settled in with the gypsum 
tailings. This may occur, but we are not working with the.solution in the gypsum. 
It was already separated from the gypsum. 

Our analysis of the gypsum tailings pond system indicated there would be 
no loss of P205 due to chemical reactions in the "free-standing" portion of the 
pond. .The pH of the pond water is 1.0 to 1.2 at a temperature of 32 0C. At these 
conditions, all P205 would exist as H3PO4 and the i.ons necessary to form iron.and 
aluminum phosphate would not be present. The P 205  concentration is less than 1t. 
With this temperature and P205  strength the dihyd.rate £orm of gypsum is extremely 
stable (See Figure 5). The solubility of this gypsum in the pond water would be 
0.25% (See Figure 1). The free sulfuric acid in the pond is 0.55%. This low 
concentration of gypsum and relatively high free sulfuric acid would prohibit the 
loss of any P205 in'the form of dicalcium phosphate in the "free-standing" portion 
of the pond. Another possible P205 loss could result from substitution of P205 
in the gypsum crystal lattice which could bindP 205  and precipitate it with the 

i gypsum. As can be seen in Figure 2, the pond s somewhat out of the range at 
which this can occur (100 G/L = 9% P205). In addition, the "free-standing" portion 
of this pond would not have enough gypsum present to promote this reaction_ 

A certain amount of P205 upgrading occurs in the pond as it cools. The 
	

i. 
average temperature of the pond is 43 0C at the inlet and 300C at tLe outlet. The 
inlet solution is saturated with sodium and potassium fluosilicates. During the 
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cooling process, the solubility of sodium- f luosilicate drops.from 1.3% to 0.7%. 
The solubility of potassium fluosilicate drops from 0.6% to 0.4% (See Figure 3). 
This loss of diluents would result in a 0.8% upgrading of the P 205 in solution. 
Even more upgrading would result from the normal evaporation rate in this area.  

• The P205 in the pond water is recovered by using it for the water of 
hydration in the formation of dehydrate gypsum and for the dilution water in the 
product. Some of this water is added directly to the digestion reaction. The 
remainder is first used for the three stage countercurrent wash on the fi:ltess 
and then added to the-digester. When the water is used in the reaction the P 205 
content reports to the 28% P205 product acid with no further treatment. 

A P205 balance in the pond system is shown in Figures 6,7, and 8. Figure 
6 shows a balanced pond system with the phos acid plant operating at 93$ total 
.P205 recovery. Well water is.added to the digester.• A11 of the filter wash 
water comes from the cooling pond. Figure 7 shows the pond system while the #3 
pond was filling.up and the - water could ndt be recovered_ In this case the sluice 
water had to be raw water and the amount of wash water was somewhat reduced. 
Additional well water had to be added to the digestion system to balance the 
reaction. Figure 8 shows the system which is used when the pond level gets high. 
This is the system shich would have been used to reclaim the pond water.- In this 
system, very little well water is added to the digestion system. The P205 which 
is in the pond water added to.the digester reports directly to the product stream 
and moves on to the evaporation step. This is not a hypothetical case. It has 
been used in the past to reduce pond levels. When this case is in practice,'the 
actual plant recoveries are 94.9%. 
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